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SPECIFICATION 

1. Title 

MICROEMULSION 

2 . Claims 

A microemulsion that contains the following components (A) , 
(B) , (C) , and (D) , the quantity ratio of oil (B) to oil (C) being 
in the range of 1 : 0.001 to 1 : 0.7 and the quantity ratio of 
the nonionic surfactant to oils B and C being in the range of 1 : 
0.5 to 1 : 7, and that has an average particle size of 0.01 to 
0.1 /zm : 

(A) a hydrophilic nonionic surfactant, 

(B) one or more kind of oil selected from a group consisting 
of oil that has an inorganic value of 0 according to the organic 
conceptual graph and that, at the same time, has 5 * number of 
carbon atoms s 14, oil that has 0 < inorganic value £ 20 and 6 
number of carbon atoms s 15, oil that has 20 < inorganic value 
50 and 7 s number of carbon atoms * 16, oil that has 50 < 
inorganic value * 100 and 8 s number of carbon atoms ^ 17, oil 
that has 100 < inorganic value * 150 and 10 s number of carbon 
atoms s 18, oil that has 150 < inorganic value * 200 and 12 * 
number of carbon atoms * 19, oil that has 200 < inorganic value 
250 and 14 s number of carbon atoms 5 20, and oil that has 25 0 < 
inorganic value and 16 * number of carbon atoms * 21, 
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(C) one or more kind of oil selected from a group consisting 
of oil that has an inorganic value of 0 according to the organic 
conceptual graph and that has 16 or more carbon atoms, oil that 
has 0 < inorganic value * 2 0 and that has 17 or more carbon 
atoms, oil that has 20 < inorganic value s 50 and that has 19 or 
more carbon atoms, oil that has 50 < inorganic value * 100 and 
that has 20 or more carbon atoms, oil that has 100 < inorganic 
value s 150 and that has 22 or more carbon atoms, oil that has 

150 < inorganic value s 200 and that has 24 or more carbon atoms, 
and oil that has 2 00 < inorganic value and that has 28 or more 
carbon atoms, and 

(D) water. 

3. Detailed Explanation of the Invention 

[Field of Industrial Application] 

The present invention pertains to a microemulsion that is 
formed by using a nonionic surf actant . and that can stably contain 
a large quantity of oil at a wide temperature range, and it is 
useful in, for example, the pharmaceutical and cosmetic fields. 

[Prior Art] 

The following are kinds of microemulsions that have been 
known. A first kind is prepared by using a conventional nonionic 
surfactant* and oil, and a second kind is prepared by using an 
anionic surfactant with lipophilic nonionic surfactant or 
electrolyte in combination. 

The first kind is based upon the phenomenon that, when a 
hydrocarbon, such as cyclohexane, n-heptane, etc., is added to an 



aqueous solution of a nonionic surfactant, such as iso- 
R,C,H,0 (01,01,0) etc., and the temperature of the mixture is 
increased, there appears a temperature range in which the soluble 
quantity of the hydrocarbon (oil) suddenly increases prior to the 
cloud point of the nonionic surfactant (Shinoda Kozo, pp. 209-225, 
Solution and Solubility, Maruzen) . It has been known that, in 
the Iw range from the solubilization limit temperature to the 
cloud point in the phase diagram, the solubility of oil into the 
water phase increases dramatically, thus forming what is called a 
microemulsion. However, the previously known microemulsions that 
are nonionic surf actant- hydrocarbon systems and that have 
increased oil solubility (in the Iw range) have a shortcoming in 
that they can exist only in an extremely narrow temperature range 
(several B C to 10 D C or thereabouts) in which the hydrophilic- 
lipophilic balance of the systems is maintained, and, outside of 
this range, the systems immediately or over time become opaque 
and eventually separate into water and oil. Consequently, it is 
difficult to use them for cosmetics or pharmaceutical products. 

With respect to the second kind, an electrolyte is added to 
a combination of a lipophilic nonionic surfactant and a specific 
anionic surfactant or to a combination of a lipophilic nonionic 
surfactant and an ionic surfactant, and the second kind utilizes 
the fact that, in this composition, the soluble quantity of a 
hydrocarbon (oil) increases dramatically in an extremely narrow 
ratio range in which the hydrophilicity and lipophilicity of the 
system is balanced (Shinoda Kozo, Saijo Hiroyuki, pp. 308-314, 35, 



1986, Japanese Patent Published Unexamined Application 58-128311, 
Published Unexamined Application 58-131127.) Here, the problem 
of stability in relation to temperature is solved, but the 
composition at which the microemulsion can exist stably is still 
extremely limited; consequently, this kind poses a concern that 
the formulas of actual products will be restricted or become 
complex. 

[Problems that the Invention Intends to Solve] 

For these reasons, the use of microemulsions for cosmetics 
and pharmaceutical products that are intended for use at normal 
temperature is considered to be difficult from the viewpoint of 
stability with respect to the first method and from the viewpoint 
of formulas with respect to the second method. However, the 
characteristic of microemulsions, that is, the ability to 
dissolve uniformly a large quantity of oil with a small amount of 
a hydrophilic nonionic surfactant, is very useful, and it has 
been a challenge for researchers to develop microemulsions that 
have high thermal stability and that allow a wide range of 
formulas . 

The inventors of this application have found through the 
studies they conducted up to now that, even with the use of 
hydrophilic nonionic surfactants, if the specified oil, that is, 
the oil having a number of carbon atoms that is larger than the 
value set according to the inorganicity , is used, stable 
microemulsions can be obtained. However, regarding oils that are 
out of this specification, that is, low molecular oils, such as 



cyclohexane, n-heptane, isopropyl myristate, dibutyl sebacate, 
etc., it is difficult to obtain stable microemulsions even with 
the use of hydrophilic nonionic surfactants. However, when the 
application of microemulsions to cosmetics and pharmaceutical 
products, particularly to pharmaceutical products, is considered, 
it is very useful to blend stably and also in large quantities 
such oils' as isopropyl myristate and dibutyl sebacate that 
effectively dissolve medicines. 

In view of this situation, the present inventors researched 
extensively to obtain microemulsions that show good thermal 
stability with low molecular oils, such as cyclohexane, n- 
heptane, isopropyl myristate, dibutyl sebacate, etc. As a 
result, they found a surprising fact that, even with the use of 
commonly employed hydrophilic nonionic surfactants, 
microemulsions that are thermally stable at a wide range of 
temperatures can be obtained easily by adding, to the aforesaid 
kinds of oils, a small quantity of oil whose number of carbon 
atoms and inorganicity according to the organic conceptual graph 
( Organic Conceptual Graph. Koda Yoshio, Sankyo Shuppan, 1984) are 
specified and, as a result, they attained the present invention. 
[Means of Solving the Problems] 

The present invention pertains to a microemulsion that 
contains the following components (A) , (B) , (C) , and (D) , the 
quantity ratio of oil B to oil C being in the range of 1 : 0.001 
to 1 : 0.7 and the quantity ratio of the nonionic surfactant to 
oils (B) and (C) being in the range of 1 : 0.5 to 1 : 7, and that 



has an average particle size of 0.01 to 0.1 /xm: 

(A) a hydrophilic nonionic surfactant, 

(B) one or more kind of oil selected from a group consisting 
of oil that has an inorganic value of 0 according to the organic 
conceptual graph and that, at the same time, has 5 * number of 
carbon atoms * 14, oil that has 0 < inorganic value 5 2 0 and 6 * 
number of carbon atoms * 15, oil that has 20 < inorganic value s 
50 and 7 s number of carbon atoms * 16/ oil that has 50 < 
inorganic value s 100 and 8 * number of carbon atoms s 17, oil 
that has 100 < inorganic value s 150 and 10 * number of carbon 
atoms * 18, oil that has 150 < inorganic value £ 200 and 12 s 
number of carbon atoms * 19, oil that has 200 < inorganic value 

25 0 and 14 s number of carbon atoms s 20, and oil that has 25 0 < 
inorganic value and 16 s number of carbon atoms * 21, 

(C) one or more kind of oil selected from a group consisting 
of oil that has an inorganic value of 0 according to the organic 
conceptual graph and that has 16 or more carbon atoms, oil that 
has 0 < inorganic value i 20 and that has 17 or more carbon 
atoms, oil that has 20 < inorganic value * 50 and that has 19 or 
more carbon atoms, oil that has 50 < inorganic value * 100 and 
that has 20 or more carbon atoms, oil that has 100 < inorganic 
value i 150 and that has 22 or more carbon atoms, oil that has 

150 < inorganic value s 200 and that has 24 or more carbon atoms, 
and oil that has 200 < inorganic value and that has 28 or more 
carbon atoms, and 
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(D) water. 

The average particle sizes presented here are all measured 
by dynamic optical scattering, more specifically, measured with 
an NICOMP-270 (manufactured by HIAC/ROYCO Co.) 

The following explains the configuration of the present, 
invention in more detail. 

The nonionic surfactant employed in the present invention 
must be hydrophilic due to the need for obtaining an oil-in-water 
microemulsion, but there are no other requirements, and any 
common nonionic surfactants can be employed. Some concrete 
examples include polyoxyethylene (hereinafter referred to as POE) 
sorbitan fatty acid esters, such as FOE sorbitan monooleate, 
etc.; POE sorbitol fatty acid esters, such as POE sorbitol 
monooleate, etc.; POE glycerol fatty acid esters, such as POE 
glycerol monostearate, POE glycerol monoisostearate, etc.; POE 
fatty acid esters, such as POE monooleate, POE distearate, POE 
dioleate, etc.; POE alkyl ethers, such as POE oleyl ether, POE 
stearyl ether, POE behenyl ether, POE 2-octyldodecyl ether, POE 
2-hexyldecyl ether, POE 2-heptylundecyl ether, POE 2- 
decyltetradecyl ether, POE 2-decylpentadecyl ether, POE 
colestanol ether, etc.; POE alkylphenyl ethers, such as POE 
octylphenyl ether, POE nonylphenyl ether, etc.; pluronic types; 
POE -POP alkyl ethers, such as POE -POP cetyl ether, POE -POP 2- 
decyltetradecyl ether, etc.; POE. caster oils or hardened caster 
oil derivatives, such as POE caster oil, etc.; POE 
beeswax -lanolin derivatives, such as POE sorbitol beeswax, etc.; 
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polyglycerol monoalkyl esters and monoalkyl ethers; and sucrose 
fatty acid esters, such as sucrose monooleate, etc. 

These nonionic surfactants are used singly or in combination 
so that the HLB (hydrophilic/lipophilic balance) value becomes 10 
or more. It is also possible to use these nonionic surfactants 
with other lipophilic nonionic surfactants as long as the HLB of 
the mixture is 10 or more. 

To set the oil content of the microemulsion of the present 
invention to 1 : 2 or higher in terms of the ratio of the 
nonionic surfactant to the oil, it is preferable for the nonionic 
surfactant to be an aliphatic hydrocarbon whose lipophilic group 
has 16 or more carbon atoms. Furthermore, to set the oil content 
of the emulsion to 1 : 2.5 or higher in terms of the ratio of the 
nonionic surfactant to the oil, it is preferable for the number 
of carbon atoms of the lipophilic group to be 2 0 or more and for 
the aliphatic hydrocarbon to contain branches or double bonds. /4_ 

Oil (B) used in the present invention is one or more kind of 
oil selected from a group consisting of oil that has an inorganic 
value of 0 according to the organic conceptual graph and that, at 
the same £ime, has 5 s number of carbon atoms * 14, oil that has 
0 < inorganic value" ~k 20 and 6 * number of carbon atoms s 15, oil 
that has 20 < inorganic value s 50 and 7 * number of carbon atoms 
s 16, oil that has 50 < inorganic value s 100 and 8 s number of 
carbon atoms s 17, oil that has 100 < inorganic value * 150 and 
10 s number of carbon atoms * 18, oil that has 150 < inorganic 
value <; 200 and 12 .s number of carbon atoms s 19, oil that has 
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200 < inorganic value 5 250 . and 14 s- number of carbon atoms 3 20, 
and oil that has 250 < inorganic value and 16 * number of carbon 
atoms s 21. Some concrete examples of oil that has an inorganic 
value of 0 and contains 5 * number of carbon atoms * 14 include 
such hydrocarbons as n-heptane, n-octane, etc.;. some examples of 
oil that has 0 < inorganic value s 20 and also contains 6 * number 
of carbon atoms 5 15 include such hydrocarbons as cyclohexane, 
etc., and such ethers as diheptyl ether, etc.; some examples of 
oil that has 20 < inorganic value s 50 and also contains 7 s 
number of carbon atoms 5 16 include diethers, such as ethylene 
glycol dibutyl ether, etc.; some examples of oil that has 50 < 
inorganic value * 100 and also contains 8 * number- of carbon atoms 
i 17 include monoesters, such as isopropyl myristate, ethyl 
caprate, ethyl laurate, etc., and such alcohols as 2-heptyl 
nonanol, etc.; some examples of oil that has 100 < inorganic 
value ^ 150 and also contains 10 3 number of carbon a toms * 18 
include fatty acids, such as/^omyrjjitj^_a^ acid, 



caprylic acid, etc., and dialeoho'l monoethers, such as ethylene 
"giywl^monolauryl ether, etc.; some examples of oil that has 150 



< inorganic "value"' "T" 2 00~ and "also c'ontaiTis^^ ~6 'f carbon 

atoms s 19 include diestersT such as dibutyl adipate^di isopropyl 
sebacate, dibutyl^sebacate, etc.; some examples of oil that has 



200 < inorganic value * 250 and also contains 14 .s number of 
carbon atoms i 20 include acid amides, such as butyl amide of 
lauric acid, etc.; and some examples of oil that has 250 < 
inorganic value and also contain T6 * number of carbon atoms i 21 
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include triglycerides, such as tricaproin, etc., and these are 
employed singly or in combination of two or more in the present 
invention. 

Oil (C) used in the present invention is one or more kind of 
oil selected from a group consisting of oil that has an inorganic 
value of 0 according to the organic conceptual graph and that has 
16 or more carbon atoms, oil that has 0 < inorganic value s 20 
and that has 17 or more carbon atoms, oil that has 20 < inorganic 
value i 50 and that has 19 or more carbon atoms, oil that has 50 
< inorganic value s 100 and that has 20 or more carbon atoms, oil 
that has 100 < inorganic value 5 150 and that has 22 or more 
carbon atoms, oil that has 150 < inorganic value s 2 00 and that 
has 24 or more carbon atoms, and oil that has 200 < inorganic 
value and that has 28 or more carbon atoms Of these oils, those 
that assume a liquid form at room temperature are preferable, but 
solids also pose no problem here if they are dissolved in the oil 
phase, thus being in a liquid state. Some concrete examples of 
oil that has an inorganic value of 0 and contains 16 or more 
carbon atoms include such hydrocarbons as liquid paraffin, 
squalane, pristan, paraffin, vaseline, etc.; some examples of oil 
that has 0 < inorganic value i 20 and also contains 17 or more 
carbon atoms include such unsaturated hydrocarbons as squalene, 
etc.; some examples of oil that has 20 < inorganic value s 50 and 
also contains 19 or more carbon atoms include diethers, such as 
ethylene glycol dinonylether, etc.; some examples of oil that has 
50 < inorganic value s 100 and also contains 2 0 or more carbon 
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atoms include monoesters, such as cetyl isooctanoate , 
octyldodecyl myristate, butyl stearate, decyl oleate, oleyl 
oleate, etc.; some examples of oil that has 100 < inorganic value 
s 150 and also contains 22 or more carbon atoms include glyceryl 
dialkyl ethers, such as glyceryl dioleyl ether, etc.; some 
examples of oil that has 150 < inorganic value * 200 and also 
contains 24 or more carbon atoms include diesters, such as di-2- 
heptylundecyl adipate, di-2 -ethylhexyl sebacate, etc.; and some 
examples of oil that has 200 <. inorganic value and also contains 
28 or more carbon atoms include various vegetable oils and animal 
fats, such as avocado oil, camellia oil, turtle oil, macademian 
nut oil, corn oil, mink oil, olive oil, rapeseed oil, egg yoke 
oil, sesame seed oil, parsic oil, wheat germ oil, sasanqua oil, 
caster oil, linseed oil, safflower oil, cottonseed oil, perilla 
oil, soybean oil, peanut oil, tea seed oil, kaya oil, rice-bran 
oil, Chinese wood oil, Japanese tung oil, jojoba oil, germ oil, 
cacao oil, palm oil, etc. These are used singly or in combination 
of two or more in the present invention. 

The microemulsion of the present invention contains oil B 
and oil C in a quantity ratio of 1 : 0.001 to 1 : 0.7, and it can 
contain the hydrophilic nonionic surfactant in an amount of 0.1 
to 30 %, oil in an amount of 0.1 to 60 %, and water in an amount 
of 20 to 99.8 %. The ratio of the nonionic surfactant to the 
oils is 1 : 0.5 to 1 : 7, and the average particle size is 0.01 
to 0.1 /im. 
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The main characteristic of the microemulsion of the present 
invention is its stability over time at a wide temperature range, 
and, as long as it is used below the cloud point, it does not 
become cloudy nor separate when it is subjected to any 
conventional stability tests. In addition, because a large 
quantity of oil can be blended stably with a far less amount of a 
hydrophilic nonionic surfactant compared to prior solubilization 
systems, it is considered to be highly safe. 

It is possible to formulate this type of microemulsion with 
emulsifiers that can apply high shear forces, an example of which 
is a high-pressure homogenizer (especially under high pressure) . 
With this method in general, however, unless the quantity of the 
nonionic surfactant in relation to the oil is large, good 
microemulsion cannot be obtained. Furthermore, it is also 
difficult to obtain a microemulsion having a particle size of 
0.05 }im or less with this method. 

In contrast to this, the preparation of the microemulsion of 
the present' invention is carried out by bringing the temperature 
of the system above its solubilization limit temperature and 
subsequently by cooling the system afterwards, and this method 
does not require the use of any special emulsifiers and can 
readily formulate microemulsion if a simple agitator and a 
temperature-controllable tank are available. Moreover, by 
changing the ratio of the emulsifying agent and the oil, the 
average particle size of the microemulsion can be controlled with 
precision (see the working examples), and a microemulsion having 
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an average particle size of 0.05 fim or less can be formulated 
easily. As seen in the foregoing, the feature of the present 
method is that, without relying on shear force, it can readily 
formulate more stable systems, and, at the same time, it can 
realize labor-saving in its manufacturing process. 

In addition to the nonionic surfactants, oil, and water, the 
microemulsion of the present invention can contain various other 
components. Of these components, cited as water-phase components 
are methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl 
alcohol, ethylene glycol, propylene glycol, 1, 3 -butylene glycol, 
glycerol, sorbitol, mannitol, diethylene glycol, dipropylene 
glycol, polyethylene glycol, sorbitan, sorbitol [sic], maltitol, 
maltotriose, mannitol [sic], sodium hyaluronate, etc., and, for 
the formulation of actual products, any of these can be selected 
and used appropriately. 

To the products to which the microemulsion of the present 
invention is applied, perfumes and coloring agents as well as 
powders, preservatives, medicines, thickeners, ultraviolet 
absorbents, chelating agents, other kinds of oils, other kinds of 
surfactants, activator aids, etc., can be added as appropriate. 
[Effects of the Invention] 

As explained in detail in the foregoing, the present 
invention pertains to a microemulsion that is comprised of a 
hydrophilic nonionic surfactant and specific types of oils, with 
a considerable improvement in thermal stability, which was 
considered to be difficult with prior microemulsions . 
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Furthermore, because it makes it possible to blend oil stably 
with a far less amount of a nonionic surfactant compared to the 
prior solubilization systems, it can be considered to be highly 
practical from the standpoint of safety and functionality. In 
the industrial field, it is also highly useful owing to its 
effectiveness . Because of the advantages that the present 
invention has, it is particularly applicable to water-based ■ ■ 
products, such as liquid cleaners, shampoos, hair tonics, hair 
lotions, aftershave lotions, body lotions, hair oils, emollient 
oils, cosmetic lotions, cleansing oils, aerosol products, 
deodorizing agents, medicinal liquids, bath liquids, etc. 
[Working Examples] 

The following explains the microemulsion pertaining to the 
present products [sic] , referring to working examples and 
comparative examples. The present invention is in no way 
restricted by these examples . 
[Working Examples 1 to 14] 

Into a beaker, 10 % by weight of POE(15) 2 -octyldodecyl J_S 
ether as the nonionic surfactant, 0.5 % by weight of squalane, 
one of the oils listed in the table (see the table for the 
organic value and number of carbon atoms), and 69.5 % by weight 
of water were placed and heated to 95 °C, and, after the mixture 
was stirred, it was cooled down to room temperature. Immediately 
after this and again 3 months afterwards, the condition of the 
mixture was evaluated, and the results are shown in Table 1. The 
evaluations were conducted at 0 °C, 25 D C, and 40 °C, and o was 
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assigned to those microemulsions that were transparent at any of 
these temperatures even after 3 months, thus indicating that they 
were stable microemulsions, whereas those that became opaque and 
separated immediately or over time were given X. 

TABLE 1 





Names of Oils 


Evaluation 


Immediately 


3 mos . later 


Working 








Example 1 


n- heptane 


o 


o 


2 


n- octane 


o 


o 


3 


cyclohexane 


6 


o 


4 


diheptyl ether 


o 


o 


5 


isopropyl my ri state 


o 


o 


6 


ethyl caprate 


o 


o 


7 


ethyl laurate 


o 


o 


8 


2 -hep ty lnonanol * 


o 


o 


9 


isostearic acid* 


o 


o 


10 


dibutyl adipate 


o 


o 


11 


di isopropyl sebacate 


o 


o 


12 


dibutyl sebacate 


o 


o 


13 


butyl amid of myristic acid 


o 


o 


14 


tricaproin 


o 


o 



For those marked with *) , 10 % by weight of POE(25) 2- 
octyldodecyl ether was used as the nonionic surfactant due to the. 
cloud point . 

As is evident from Table 1, Working Examples 1 to 14 
prepared according to the present invention all yielded good 
microemulsions . 
[Comparative Examples 1 to 14] 

Using 10 % by weight of POE{20) 2-decyltetradecyl ether as 
the nonionic surfactant, 10 % by weight of one of the oils in 
Table 2 {see the table for the organic value and number of carbon 
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atoms) , and 80 % by weight of water, Comparative Examples were 
formulated and evaluated in the same manner as in Working 
Examples 1 to 14, except that the evaluations of changes over 
time were conducted one day after the formulation. 



TABLE 2 





Names of Oils 


Evaluation 


Immediately 


3 mos. later 


Comparative 








Example 1 


n-heptane 


X 


X 


2 


n-octane 


X 


X 


3 


cyclohexane 


X 


X 


4 


diheptyl ether 


X 


X 


5 


isopropyl myristate 


o 


X 


6 


ethyl caprate 


X 


X 


7 


ethyl laurate 


X 


X 


8 


2 -hep t y 1 nonano 1 * 


X 


X 


9 


isostearic acid* 


X 


X 


10 


dibutyl adipate 


X 


X 


11 


diisopropyl sebacate 


X 


X 


12 


dibutyl sebacate 


X 


X 


13 


butyl amid of myristic acid 


o 


X 


14 


tricaproin 


o 


X 



For those marked with *) , 10 % by weight of POE(25) 2- 
octyldodecyl ether was used as the nonionic surfactant due to the 
cloud point. As is evident from Table 2, Comparative Examples 1 
to 14 did not yield stable emulsions. 

As seen in Tables 1 and 2, the present invention's excellent 
effect of using oil having a specific inorganic value and number 
of carbon atoms was proved. 
[Working Examples 15 to 18] 

To 10 % by weight of POE(14) 2 -octadodecyl ether (A), an oil 
mixture (B) of isopropyl myristate and squalane (in a ratio of 1 
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to 0.1) and refined water were added according to the ratios 
shown in Table 3, and the entire mixture was heated above the 
solubilization limit temperature (95 °C) and subsequently cooled 
to room temperature while it was stirred, thereby obtaining 
microemulsions . As shown in Table 3, the average particle size 
of the microemulsions increased as the ratio of the oil to the 
surfactant increased. Since there is regularity in this increase 
ratio, microemulsions having any given average particle sizes can 
be formulated easily by changing the quantity ratio of the 
surfactant to the oil. 

TABLE 3 (% in the table is % by weight) 

(A) (B) refined water average particle size 

Example 15 10 % 10 % 80 % 22 nm 

16 10 % 20 % 70 % 43 nm 

17 10 * 30 % 60 % 64 nm 

18 10 % 40 * 50 I 85 nm 



[Working Example 19] 
Cleansing Jelly 



1) isopropyl myristate 

2) squalane 

3) P0E(14) 2-octyldodecyl ether 

4) perfume 

5) preservative 

6) water 

7) propylene glycol 



(parts by weight) 
44 .5 
0.5 
9.0 

appropriate amount 
appropriate amount 
41.0 
5.0 



After ingredients 1 to 5 were mixed and heated to 85 B C and 
then cooled while being stirred, ingredients 6 and 7 were added 
when the temperature dropped to 70 °C. The mixture was further 
stirred and cooled to room temperature, thereby yielding a 
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translucent jelly- form cleansing jelly. 

The average particle size of the oil droplets in the 
obtained cleansing jelly was found to be 0.1 /im when it was 
measured by dynamic optical scattering. 

This cleansing jelly had a high cleansing effect and could 
be washed off easily with water, and the feeling it gave when it 
was used was also good. 

[Working Example 2 0] Aqueous transparent medication for 

external application 

(parts by weight) 

1) dexamethasone acetate 0.025 

2) ethyl laurate 3.475 

3) cetyl isooctate 0.5 

4) P0E(14) 2-decyltetradecyl ether 2.0 

5) preservative appropriate amount 

6) water 8 9.0 

7) glycerol 5.0 

Ingredients 1 to 5 were mixed and heated to 70 °C to dissolve 
them. This mixture was added to ingredients 6 and 7, which had 
been mixed and heated to 70 D C, and the mixture was cooled to room 
temperature while it was stirred, thereby yielding an external - 
use aqueous transparent medication of dexamethasone acetate, 
which is a medicine that is hard to dissolve in water. 

The average particle size of the oil droplets in the 
obtained external -use medicine was found to be 0.04 /im when it 
was measured by dynamic optical scattering. 
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[Working Example 21] Aqueous translucent medication for £B_ 

external application 

(parts by weight) 

1) chlotrimazole 1.0 

2) dibutyl sebacate 11.0 

3) cetyl isooctate 2.5 

4) squalane 0.5 

5) POE(16) 2-octyldodecyl ether 5.0 

6) water* 80.0 



Ingredients 1 to 5 were mixed and heated to 75 °C, and the 
mixture was then added to ingredient 6, which had been heated to 
75 n C. Thereafter, the mixture was stirred and cooled to room 
temperature, thereby yielding an aqueous translucent external -use 
medication of chlotrimazole, which medication looked clear. 

The average particle size of the oil droplets in the 
obtained aqueous transparent [sic] external -use medication was 
found to be 0.07 (im when it was measured by dynamic optical 
scattering . 

[Working Example 22] Aqueous translucent medication for 

external use 

(parts by weight) 



1) indomethacin 1.0 

2) dibutyl phthalate ' 8.0 

3) isopropyl myristate 10.0 

4) squalane 2.0 

5) POE{60) hardened caster oil 7.0 

6) water 72.0 

Ingredients 1 to 5 were mixed and heated to 7 0 °C to dissolve 



them. To this mixture was added ingredient 6, which had been 
heated to 70 °C, while the mixture was stirred, thereby 
emulsifying it. This emulsion was emulsified at 700 atmospheric 
pressure at 3 0 "C with a high-pressure homogenizer, thereby 
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obtaining an aqueous translucent external-use medication of 
indomethacin, which medication looked clear. 

The average particle size of the oil droplets in the 
obtained aqueous transparent external -use medication was found to 
be 0.08 /zm when it was measured by dynamic optical scattering. 
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